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PROCESS FOR RECOVERING PAINT 
OVERSPRAY PARTICLES 

DESCRIPTION 

1. Technical Field 
This invention relates generally to a process for re 

covering paint overspray particles, and more particu 
larly to a process for recovering paint overspray parti 
cles for reuse as the primary component of a high qual 
ity paint product. 

2. Background Art 
It is becoming increasingly prohibitive, both econom 

ically and environmentally, to dispose of paint waste 
products such as overspray produced by spray painting 
processes. Therefore, it is desirable to avoid the prob 
lem of disposal by recovering and reclaiming paint 
waste produced during spray painting operations. For 
example, U.S. Pat. No. 4,607,592, issued Aug. 26, 1986 
to Wolfgang Richter, discloses a process for recycling 
paint overspray. The Richter process requires a particu 
lar spray booth arrangement and a special apparatus for 
recovering and processing the paint overspray. More 
over, since the Richter process does not detackify the 
paint waste, additional problems are created. In particu 
lar, tacky waste products are prone to build up on booth 
surfaces, special equipment is required to transport and 
process the tacky waste materials, and the recovered 
waste must be immediately reprocessed. 

Several methods have been proposed for detackifying 
the paint waste products to permit easier handling and 
processing. U.S. Pat. 2,739,903, issued Mar. 27, 1956 to 
Orlan M. Arnold, adds a composition containing so 
dium tripolyphosphate, anionic and non-ionic surface 
active agents and other materials to the paint spray 
booth water. This reference also teaches that ?nely 
divided materials such as graphite, bentonite, asbestine 
and the like have previously been added to the spray 
booth water. These materials, however, were reported 
in the reference to be relatively ineffective in detackify 
ing, or deactivating, the various paint materials, and 
required relatively large additions of such materials to 
the water in the spray booth before even partial deacti 
vation was obtained. 
Another approach to deactivating and collecting 

paints from a water wash spray booth is described in 
US. Pat. No. 3,515,575, issued June 2, 1970 to Roger F. 
Arnold. The Arnold process adds water-soluble polye 
lectrolytes to the water system of the water wash spray 
booth to disperse paint droplets in the aqueous system. 
This reference also teaches that compounds containing 
various alkalis, wetting agents, absorbents, defoamers 
and the like were dissolved in the water to reduce tacki 
ness of the paint waste product, Examples cited of ab 
sorbent materials include talc, chalk, starch, bentonite 
clay, colloidal silica, calcium silicate, magnesium sili 
cate, aluminum silicate, and montmorillonite clay. 
More recently, European Patent Application No. 

295,666, assigned to NI Chemicals, Inc. and published 
on Dec. 21, 1988, describes a method for detackifying 
paint overspray in which an organophilic clay is used as 
an agent for separating the organic phase, i.e. paint, 
from an oil-in-water suspension. Also, US Pat. No. 
4,863,615, issued Sept. 5, 1989 to Stenger et al, describes 
a method for treating the circulating water of a paint 
booth with a detackifying agent comprising a mixture of 
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2 
a water soluble cationic polymeric coagulant and an 
aqueous colloidal silica sol. 

All of the above processes for detackifying paint 
overspray are directed toward separating the paint from 
the wash water, and not to recovering and encapsulat 
ing a majority of the paint particles before they become 
entrained in the wash water. Furthermore, the prior 
processes undesirably add materials or otherwise condi 
tion the waste paint so that it is unsuitable for reuse as 
the primary component of a high quality paint product. _ 
The present invention is directed to overcoming the 

problems set forth above. It is desirable to detackify a 
majority of the paint overspray particles, by encapsula 
tion, before the particles become intermixed with the 
recirculating wash water in the booth. It is also desir 
able to have a method for recovering paint overspray 
that permits recycling of the recovered waste product 
into a desirable paint product. Still further, it is desirable 
to have such a method that is readily adaptable to a 
variety of water wash type spray booths and does not 
add undesirable materials or compounds to the recov 
ered waste product. 

DISCLOSURE OF THE INVENTION 

In accordance with one aspect of the present inven 
tion, a process for recovering paint overspray particles 
includes bringing the paint particles into contact with a 
plurality of hydrophobic fumed silica particles, encap 
sulating the paint particles within a plurality of the silica 
particles, and then collecting the encapsulated paint 
particles. 

Other’features of the process include depositing a 
layer of hydrophobic fumed silica particles on at least a 
portion of the surface of water disposed in a lower 
portion of a paint spray booth, and directing a flow of 
the paint particles at a velocity sufficient to bring a 
majority of said paint particles into contact with the 
silica particles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view of a paint spray booth; and, 
FIG. 2 is a flow chart of a process, embodying the 

present invention, for recovering paint overspray parti 
cles. 

BEST MODE FOR CARRYING .OUT THE 
INVENTION 

A representative paint booth 10 suitable for carrying 
out a preferred embodiment of the present invention is 
shown in FIG. 1. The paint booth 10 is a conventional 
down draft, water wash type paint spray booth having 
an overhead conveyor 12 for transporting a workpiece 
14 through the booth 10. A paint application station is - 
disposed in the booth l0 and includes one or more spray 
guns 16 connected to a source of paint 18, the operation 
of which may be controlled by either a robot or human 
operator. 
The paint booth 10 has an open metal grate floor 20 

separating the booth into an upper chamber 22 and a 
lower chamber 24. A water trough, or sump, 26 having 
a-supply of water 28 de?ning a water surface 30, is 
disposed in the lower portion, or chamber 24, of the 
booth 10. Air exhaust ducts 32,32’ are positioned at 
opposed sides of the spray chamber and have an open 
ing 34,34’ in their respective interior walls which ex 
tends from the ?oor grate 20 to the water surface 30. 
The openings 34,34’ provide an air ?ow path between 
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the lower chamber 24 of the booth 10 and the external 
environment by way of the ducts 32,32’. 
Water headers 36,36’, having an associated spray 

nozzle 38,38’ mounted thereon, are disposed respec 
tively in the exhaust ducts 32,32’. A supply of pressur 
ized water is directed from the water trough 26 by a 
pump 40 which pumps water from the water trough to 
the headers 36,36’ by way of a conduit 42, a portion of 
which is shown in FIG. 1. The spray nozzles 38,38’ 
direct a spray of water into the respective exhaust duct 
32,32’, forming a spray zone 44,44’ within the duct. 
Also, a portion of the water spray is directed against the 
interior wall of the duct thereby forming a continuous 
curtain of water 46,46’ across the opening 34,34’. 

Exhaust fans 48,48’ are respectively mounted in the 
exhaust ducts 32,32’ and provide for the movement of 
air from the interior of the booth 10 to the external 
environment. More speci?cally, air carrying paint over 
spray particles 50 is directed from the upper chamber 22 
of the booth 10, through, or past, the open metal grate 
?oor 20. After passing through the ?oor grate 20, the 
air stream containing the overspray paint particles 50 
turns and flows through the lower chamber 24 of the 
paint booth 10 along a path that is substantially parallel 
to the water surface 30, and then through one of the 
water curtains 46,46’ and the water spray zone 44,44’. 
The water-washed air stream is then drawn upwardly 
through respective baf?es 52,52’ and the exhaust fans 
48,48’, and then discharged into the external environ 
meat. 

It is desirable that the velocity of the air stream carry 
ing the overspray paint particles 50 be sufficiently low 
to permit a majority of the paint particles 50 to fall from 
the air stream and onto the water surface 30. The opti 
mum velocity at which the oversprayed paint particles 
will most effectively gravitationally separate from the 
air stream is a function of the mass and size of the over 
sprayed particle, and can be determined empirically, by 
observation. 

In the preferred embodiment of the present invention, 
a layer of hydrophobic fumed silica particles 54 having 
a particle size of about 16 nm and a BET (Brunauer, 
Emmett, Teller) surface area of about 110 mz/g, is 
formed on the surface 30 of the water 28. Hydrophobic 
fumed silica having these characteristics is commer 
cially available from Degussa AG, Frankfurt, W. Ger 
many, under the trade name Aerosil® R972. It has 
been discovered that when individual, or a small num 
ber of joined, paint particles 50 are brought into contact 
with hydrophobic fumed silica particles 54 having the 
above characteristics, the much smaller silica particles 
54 become attached to the surface of the larger paint 
particles 50 and effectively cover, or encapsulate the 
paint particles. The encapsulated paint particles are not 
tacky, have a tendency to agglomerate, and are easy to 
collect and handle by conventional mechanical means. 
The layer of silica particles 54 is preferably formed by 

depositing bulk silica directly onto the water surface 30. 
Because of its low density, about 50 g/l (3 lbs/ft3), the 
hydrophobic fumed silica particles 54 ?oat on the water 
surface 30. Further, because the particles 54 are hydro 
phobic, i.e. are not readily wettable by water, they 
remain on the surface 30 of the water and do not settle 
or become intermixed with the water 28 in the trough 
26. Still further, because the silica has an amorphous 
conformation, the particles spread evenly and form a 
layer having a substantially uniform thickness on the 
water surface 30. 
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4 
In a test of the present invention, it was found that 20 

kg (44 lbs) of hydrophobic fumed silica was sufficient to 
provide a bene?cial layer of silica particles 54 on a 
water surface 28 having an area of 53.5 m2 (576 ftz). The 
silica layer remained effective to encapsulate paint par 
ticles, as described below, for a period of 3 weeks. Dur 
ing this time 568 l (150 gal) of solvent based paint was 
sprayed in the booth, producing about 170 l (45 gal) of 
overspray. Thus, as demonstrated by this test, 1 kg (2.2 
lbs) of hydrophobic fumed silica is sufficient to treat 
about 8.5 l (2.2 gal) of paint overspray. 
The velocity of the air stream, passing over the water ' 

surface 28 was about 0.5 rn/s (100 ft/min), a velocity 
sufficient to permit a majority of the airborne particles 
to fall from the air stream and be deposited either di 
rectly onto the layer of silica particles 50 or onto an 
exposed portion of the water surface 30. 

During this test it was observed that, due to circula 
tion currents in the water 28, the layer of silica particles 
54 on the water surface 30 tended to move about, or 
drift, leaving a portion of the water surface 30 uncov 
ered by the silica layer. However, it was found that the 
circulation currents were sufficient to bring the paint 
particles 50 initially deposited on the water surface 30 
into contact with the layer of silica particles 54, at 
which time the particles ?oating on the water surface 30 
were encapsulated by the silica particles 54 in the same 
manner as the paint particles that were initially depos 
ited directly onto the silica layer. Therefore, contact 
between the paint particles 50 and the silica particles 54, 
and the resultant encapsulation of the paint particles by 
the silica particles, may occur either directly or indi 
rectly. Direct contact occurs when the paint particles 
are carried by the air directly into initial contact with 
the silica layer, whereas indirect contact occurs after 
the paint particles 50 have been initially deposited on 
the water surface 30 and then carried by water currents 
into contact with the silica particle layer. 

In this test, solvent based paint was used to coat the 
workpiece 14 and the resultant overspray particles were 
insoluble in water. If water based paint is used, it is 
desirable to limit the amount of particles initially con 
tacting the water surface 30, and provide direct contact 
between the airborne paint particles 50 and the silica 
particles 54. Therefore, ?ow control baf?es which limit, 
or prevent, movement of the surface deposited silica 
layer should be provided in the water trough 26 when 
the overspray is a water based paint product. This will 
desirably provide complete coverage of the water sur 
face 30 with silica particles 54 and thereby assure that 
the airborne paint particles 50 will come into initial 
contact only with the silica particles. 
The small portion of airborne paint particles 50 re 

maining in the air stream after it has passed through the 
lower chamber 24, are effectively washed from the air 
stream by the water curtains 46,46’ and the spray zones 
44,44’. It was observed during the above described test 
that the air baf?es 52,52’ remained substantially free of 
paint material, indicating that the air exhausted through 
the ducts was essentially free of the oversprayed paint 
particles 54. Paint particles 50 removed from the air 
stream by the water curtains 46,46’ and the spray zones 
44,44’ are carried by the downwardly flowing water of 
the curtain or spray into the water 28 contained in the 
trough 26. The paint particles 50 then ?oat to the sur 
face 30 and come into contact with, and encapsulated 
by, the layer of silica particles 54 disposed on the water 
surface 30. r 
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Thus, substantially all of the overspray paint particles 
50 are brought, either directly or indirectly, into contact 
with the layer of silica particles 54 disposed on the 
water surface 30, whereupon the paint particles 50 be 
come coated, or sealed, by the silica particles 54, form 
ing a silica encapsulated paint particle. The initial en 
capsulation step in the paint overspray particle recov 
ery process embodying the present invention is repre 
sented by the block 60 in FIG. 2. 

After encapsulation, the silica encapsulated paint 
particles are collected for processing into a high quality 
reusable paint product. Most importantly, the hydro 
phobic fumed silica particles are not deleterious to a 
paint formed of the encapsulated particles. Silica is an 
effective additive to paint compositions, and is typically 
added as a thixotropic agent in decorative coatings, or 
added to improve the suspension behavior of pigments 
and the corrosion protection characteristics of primer 
and industrial coatings. 
The collection, represented by block 62, may be car 

ried out by conventional mechanical means. As de 
scribed above, the encapsulated particles tend to ag 
glomerate and form a cohesive mass. It was observed 
that the encapsulated solvent base paint particles pro 
duced in the above described tests typically remain 
buoyant for about one week, during which time they 
could be easily removed from the water through 26 by 
skimming. If the encapsulated paint particles are not 
removed while still on the water surface 30, they may 
be easily removed at a later time from the bottom of the 
water through 26 by mechanical means. 
A suitable solvent is added to the collected agglomer 

ated silica encapsulated paint particles, as indicated at 
block 64, to enable the formation of a ?owable homoge 
neous mixture comprising the silica encapsulated paint 
particles and the solvent. The solvent acts to condition 
the agglomerated particles and aid in a subsequent mill 
ing process represented by block 66. In a test, about 36 
kg (80 lbs) lbs of silica encapsulated, solvent base, paint 
overspray particles were collected manually from the 
water trough 26. About 49 l (13 gal) of xylene, a solvent, 
was added to the agglomerated particles prior to milling 
in a ball mill for about 12 h to form an homogeneous 
dispersion having a solid phase comprising the silica 
particles 54 and pulverized insoluble components of the 
paint particles 50, and a liquid phase comprising the 
solvent and soluble components of the paint particles 
50. 

Optionally, as an aid to re?ning the agglomerated 
particles, the collected product may be dried and 
ground, as indicated at blocks 68 and 70, prior to the 
solvent addition step 64. Also, the homogeneous disper 
sion of paint, silica and solvent may be ?ltered, as indi 
cated at block 72, prior to adding preselected compo 
nents, such as binders and solvents (vehicle), solvents, 
pigments or other additives such as plasticizers, stabiliz 
ers, and flow control agents, as indicated at block 74. 
The speci?c component materials added in this step 

are selected to restore components lost during spraying 
and the subsequent reclamation process, or to provide a 
different paint product than that which was originally 
applied to the workpiece 14. The blending of paint 
formulas is a well known art and the appropriate addi 
tive components, which are dependent on the originally 
sprayed paint material, are readily determined. In the 
above described test, about 50 g of alkyd resin, 35 g of 
an anti-corrosion agent, and 20 g of lamp black/pigment 
dispersed in xylene, were added to the milled dispersion 
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6 
of paint, silica and solvent. Additionally, MIBK (meth 
yl-isobutyl ketone) was added to reduce the viscosity of 
the reconstituted paint mixture to provide a viscosity of 
25-30 seconds (Zahn #2). 

If desired, the blended paint product, including the 
added components, may be ?ltered as indicated by 
block 76, prior to containerization or reuse. 

Industrial Applicability 
The reconstituted paint material produced in the 

above described test was applied to two test panels 
which were then tested in accordance with ASTM 
standards, as indicated below, to determine the quality 
of the reconstituted material. The results of this test are 
as follows: 

ASTM 
Measured Parameter Value Standard 

Salt Fog - (at scribe) 10 D 1654 
Salt Fog - (unscribed) 10 D 1654 
Pencil Hardness F D 3363 
Adhesion 4B D 3359 

Thus, a reconstituted paint having excellent resis 
tance to corrosion, very good hardness and good adhe 
sion characteristics was produced using the silica encap 
sulated paint particles as the base, or primary, compo 
nent of the reconstituted paint material. 
A signi?cant advantage of the present invention is the 

ability to reclaim the recovered paint particles and use 
the recovered product as the base component for high 
quality paint material. The silica, added to facilitate the 
separation and collection of the oversprayed particles, 
is not deleterious to the reconstituted paint material. 
Further, because the oversprayed paint particles are 
reused, the problem of sludge disposal is avoided. 

Other aspects, objects and advantages of this inven 
tion can be obtained from a study of the drawings, the 
disclosure, and the appended claims. 

I claim: 
1. A process for recovering paint overspray particles 

produced in a paint booth having water disposed in a 
lower portion of said booth, said water de?ning a water 
surface, comprising: 

depositing hydrophobic fumed silica particles on said 
de?ned water surface and thereby-forming a layer 
of said silica particles on at least a portion of the 
water surface; 

directing a ?ow of said paint overspray particles 
along a path substantially parallel to said water 
surface at a velocity suf?cient to bring a majority 
of said paint particles into contact with said silica 
particles; 

encapsulating said paint particles within a plurality of 
said hydrophobic fumed silica particles; and, 

collecting said silica encapsulated paint particles. 
2. A process for recovering paint overspray particles, 

as set forth in claim 1, including mixing said silica en 
capsulated paint particles with a solvent and forming a 
?owable mixture comprising said silica encapsulated 
paint particles and said solvent. 

3. A process for recovering paint overspray particles, 
as set forth in claim 2, including milling said mixture of 
silica encapsulated paint particles and solvent and form 
ing an homogeneous dispersion having a solid phase 
comprising silica particles and pulverized insoluble 
components of said paint particles, and a liquid phase 
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comprising said solvent and soluble components of said 
paint particles. 

4. A process for recovering paint overspray particles, 
as set forth in claim 3, including the step of ?ltering said 
homogeneous dispersion. 

5. A process for recovering paint overspray particles, 
as set forth in claim 3, including adding at least one 
additional material and forming a reconstituted paint 
material. 

6. A process for recovering paint overspray particles, 
as set forth in claim 5, including the step of ?ltering said 
reconstituted paint material. 

7. A process for recovering paint overspray particles 
produced in a paint booth having water disposed in a 
lower portion of said booth, said water de?ning a water 
surface, and a water curtain interposed said booth and 
an environment external to said booth, said water cur 
tain being in ?uid communication with said water dis 
posed in the lower portion of the booth, comprising: 

depositing hydrophobic fumed silica particles on said 
de?ned water surface and thereby forming a layer 
of said silica particles on at least a portion of the 
water surface; 

directing a ?ow of air containing at least a portion of 
said airborne paint particles through said water 
curtain; 

separating, in said water curtain, said portion of air 
borne paint particles from the air; 

5 

25 

30 

35 

45 

55 

65 

8 
carrying said separated paint particles to said de?ned 

water surface; 
containing said separated paint particles with a plu 

rality of silica particles on said water surface; 
encapsulating said paint particles within a plurality of 

said hydrophobic fumed silica particles; and, 
collecting said silica encapsulated paint particles. 
8. A process for recovering paint overspray particles, 

as set forth in claim 7, including mixing said silica en 
capsulated paint particles with a solvent and forming a 
?owable mixture comprising said silica encapsulated 
paint particles and said solvent. 

9. A process for recovering paint overspray particles, 
as set forth in claim 8, including milling said mixture of 
silica encapsulated paint particles and solvent and form 
ing an homogeneous dispersion having a solid phase 
comprising silica particles and pulverized insoluble 
components of said paint particles, and a liquid phase 
comprising said solvent and soluble components of said 
paint particles. 

10. A process for recovering paint overspray parti 
cles, as set forth in claim 9, including the step of ?ltering 
said homogeneous dispersion. 

11. A process for recovering paint overspray parti 
cles, as set forth in claim 9, including adding at least one 
additional material and forming a reconstituted paint 
material. 

12. A process for recovering paint overspray parti 
cles, as set forth in claim 11, including the step of ?lter 
ing said reconstituted paint material. 

i i t t i 
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